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ABSTRACT OF THE DOCTORAL PROJECT
Use of Emoticons for Assessing Emotion and Mood States in Web-Based Interventions
by
Jennifer Chua So
Doctor of Psychology, Graduate Program in Clinical Psychology 
Loma Linda University, December 2009 
Dr. Jason E. Owen, Chairperson
In the rapidly growing field of online psychotherapeutic interventions, an
increasing number of clinicians are seeking to extend therapeutic interventions into
cyberspace. However, because communication with clients in this medium is often
devoid of auditory and visual feedback, these clinicians are not able to rely on their
clinical observations. It then becomes incumbent to develop a psychometrically and
theoretically sound means of assessing emotion and mood states that can be easily
utilized in this forum. Utilizing cross-culturally and empirically supported models of
emotion structure shown to be influential in the self-report data, the Positive Affect and
Negative Affect factors, this study seeks to develop and validate a theoretically and
psychometrically sound non-verbal measure of mood state that can easily be used in
online interventions.
Twenty five mood terms reflecting the range of positive and negative affect were
selected from Watson and Tellegen’s (1982) two factor model and a corresponding set of
fifty full colored emoticons were generated for the study (two emoticons per mood term)
which participants rated on perceived level of positive affect and perceived level of
negative affect. Intentional validity was tested by determining whether participants
perceived the emoticons as expressing the emotion intended while convergent validity
x
was determined by comparing self-ratings on the developed measure to self-ratings on the
PANAS-X.
Analysis and examination of participant’s positive and negative affect ratings for
each emoticon suggest that participants showed a tendency to perceive emotions, through
the emoticons, primarily on the continuum of positivity/negativity and less on the level of
intensity or arousal. Further results exploring intentional validity showed that the
majority of participants perceived the emoticons as expressing the emotions intended.
Results also demonstrated that the emoticons had convergent validity with the PANAS-




The structural representation and dimensionality of emotions is a topic of
discussion that has been hotly debated for many decades. Some assert that emotions are
represented as multi-axial, three-dimensional structures, while others argue for a
hierarchical, two-dimensional, circumplex model of emotion. Of the competing models
of emotional structure and representation, a two-dimensional model of emotion is
currently the most widely supported (Morgan & Heise, 1988). The “big two” of affect, as
named by Watson and Clark (1997), consist of the two alternative conceptualizations, the
first being Pleasantness-Unpleasantness and Activation/Arousal, and the second, Positive
Affect and Negative Affect. These two alternative representations essentially represent
rotational variants of each other, with the former originally identified in non-self-report
data and the latter typically emerging in analyses of self-rated moods (Watson & Clark,
1997).
Watson, Clark, & Tellegen (1988) argue that though numerous scales have been
developed to measure the two factors of Positive Affect and Negative Affect, many have
been inadequate, showing low reliability or poor convergent or discriminant validity.
Consequently, Watson, Clark and Tellegen (1988), taking into account the psychometric
shortcomings and inconsistencies of other mood scales, developed and validated the
Positive Affect and Negative Affect scales, as a psychometrically valid measure of these
two primary dimensions of mood. More recently, grounded in a dimensional model of
emotion which holds that facial expressions can be reliably rated using two dimensions
roughly equivalent to pleasure-displeasure and activation, the Facial Expression Coding
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System (FACES) provides information on the positive and negative valence of facial
expressive behavior (Kring & Sloan, 2007).
In today’s world of increasing technological advancement, there are possibilities
for innovative utilization of technology that can be utilized in the domain of emotional
assessment. The advent and surge in popularity of the Internet, emailing, text messaging,
and instant messaging, has brought with it, certain constraints in visual emotional
expression. However, with the creation and increasing use of emoticons, graphic
representations of facial expressions can be added onto emails and text messages to
convey to the message recipient various emotions and facial expressions that is lacking in
text-based interactions.
This study seeks to utilize this new method of text-based emotional expression as
a means of quickly assessing emotion and mood states. By creating a collection of
emoticons, having subjects rate them based on the two criteria of degree of Positive
Affect and degree of Negative Affect, results can be analyzed to develop a set of
emoticons that could be used in web-based psychosocial interventions for quickly
assessing mood state.
The Structure of Emotion
Early three dimensional circumplex models of emotion. Darwin, in 1872,
examined the evolutionary function and interrelation of emotions and facial expressions
in humans and animals, comparatively studying and analyzing the various physical




Figure 2. Photographs depicting the facial 
expressions of terror or horror, with the eyes 
and mouth open (Darwin, 1872).
Figure L Photographs depicting emotions 
of anger and hatred in a grown woman and 
young child (Darwin, 1872).
Psychologists then began drawing parallels between the range and variation of colors and
the gradations of the range of human emotions (Plutchik, 2004). While competing
theorists of the day maintained that emotions could be described as a set of six to twelve
monopolar factors varying independently from each other, Schlosberg argued that
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emotional states were interrelated in a systematic fashion, and in 1941, he created a
circular scale, not unlike the color wheel, comprised of two dimensions, pleasantness-
unpleasantness and attention-rejection (Russell, 1980, Plutchik, 2004). Schlosberg
(1952), concluded from his series of studies using facial expressions, that emotions can
most accurately be represented on the whole surface of an oval, rather than its
circumference, with the pleasantness-unpleasantness axis longer than the attention-
rejection axis and level of activation (sleep-tension) forming the third dimension
(Schlosberg, 1954). Plutchik (2004) proposed a similar cone-shaped model in 1958
describing the associations between emotions comprised of eight basic bipolar, two-
dimensional, emotions; namely, joy-sorrow, anger-fear, acceptance-disgust, and surprise-
expectancy and a third dimension of intensity. Plutchik’s circumplex model is a
representation of the relation between elements showing polarity and varying in degrees
of similarity, and according to this circumplex model, there is no true axis and elements
need not be specifically arranged around the circle, nor is there a need for any specific
number of categories (Plutchik, 2004). It, however, implies that there is conflict between
opposing elements, such as approach-avoid and attack-retreat, that is inherent in
























Figure 4. Plutchik’s (2001) three-dimensional model of emotion with the eight bipolar emotions 
and the vertical dimension of intensity
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Two dimensional circumplex theory of emotion. Earlier models of emotion
structure argued for three major dimensions of emotion structure, such as Schlosberg and
Plutchik’s three dimensional, cone shaped representations. However, there is increasing
evidence, through analysis of facial and vocal emotional expression (Schlosberg, 1952),
judged similarities between mood words (Russell, 1980), and semantic differential ratings
of mood terms (Block, 1957), as well as cross-culturally replicated studies, that leads to a
general consensus that there are two broad factors that constitute the basic dimensions of
emotion (Watson & Clark, 1997; Larsen & Diener, 1992, Watson, Clark, & Tellegen,
1984). The two-dimensional circumplex theory of emotion proposes emotion to be
organized according to a circular structure in a two-dimensional space with the emotions
positioned nearby on the circumference of the circle correlating highly with each other
(similar to each other) and emotions on the opposite side of the circle correlating
inversely with each other (Larson & Diener, 1992). In other words, emotion terms within
the same octant are highly positively correlated, those in adjacent octants are moderately
positively correlated and terms that are 90° apart are unrelated (Watson & Tellegen,
1985). It also implies that emotions that are very high or very low (in terms of intensity)
on one dimension will have a moderate value on the other dimension and, unlike
Plutchik’s three-dimensional model, this two-dimensional circumplex model specifies the
order in which the specific emotions will fall around the circumference of the circumplex
space (Larson & Diener, 1992). The two basic approaches to the two-dimensional
circumplex structure include the Pleasantness-Unpleasantness and Arousal/Activation
model and the Positive Affect and Negative Affect dimensions (Watson & Clark, 1997).
7
The emotional dimensions of Pleasantness-Unpleasantness and Activation,
conceptualize emotion as varying on hedonic valence (feeling good versus feeling bad)
and activation level (how engaged one feels); therefore, the emotions on the left half of
the circumplex are labeled “unpleasant,” while the emotions falling to the right of the
circumplex are labeled “pleasant.” Emotions situated on the top half are “High



























































Figure 5. Larson and Diener’s (1992) representation of their two-dimensional Pleasant 
Unpleasant / Activation model
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While the Pleasantness-Unpleasantness/Activation dimension has been a
dominant theory in the non self-report data, and has been proven to be robust and
characterizes emotion / affect at the most general level, the Varimax rotated factors of
Positive Affect and Negative Affect have been influential in the self-report data. (Watson
& Clark, 1997; Watson & Tellegen, 1985). In describing their two-factor structure,
Watson and Tellegen (1985) explain that the Positive Affect factor refers to the degree to
which one is experiencing a positive mood, or attests to a zest for life, while the factor of
Negative Affect reflects the degree to which one experiences a negative or aversive mood
or is unpleasantly aroused (Watson & Clark, 1997). According to this model, the high
end of each dimension represents a state of emotional arousal while the low end reflects
an absence of affective involvement and while each of the two dimensions may seem as
though they are negatively correlated, they are, in fact, independent and uncorrelated
(Watson & Tellegen, 1985).
Measurement and Assessment: Current scales and Systems
The PANAS scales. Watson and Clark (1997) argue that these two basic theories
of Pleasantness-Unpleasantness/Activation and Positive Affect-Negative Affect, are not
incompatible, but reflect levels of a single, integrated, hierarchical structure, where each
of the higher order dimensions can be decomposed into several correlated, yet distinct
emotional states and the lower levels reflect the unique characteristics of the individual
discrete affects. They further argue that for a complete and comprehensive exploration of























































Figure 6. Watson and Tellegen’s (1985) two-dimensional Positive Affect - Negative Affect 
model
In response to the low reliability and poor convergent and discriminant validity
of the various mood scales of the day measuring Positive and Negative Affect, Watson,
Clark and Tellegen (1988) created the Positive and Negative Affect Schedule (PANAS)
scales. The goal in developing the scales was to create reliable and valid measures that
were brief and simple to administer (Watson & Clark, 1994). Mood descriptors were
selected to be relatively pure markers of either Negative Affect or Positive Affect; that is,
terms that had a substantial loading on one factor but a near-zero loading on the other
(Watson & Clark, 1994). The PANAS, comprised of 10 Positive Affect items and 10
Negative Affect items on a 5-point scale, showed low intercorrelations, high internal
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consistency, reliability, validity, was found to be highly robust across different time
frames, compares favorably with other brief affect measures and has excellent convergent
as well as discriminant correlations with other mood scales (Watson & Clark, 1997).
In order to assess the lower hierarchical level of specific emotional states,
Watson and Clark (1994) developed a 60-item extended version of the PAN AS, the
PANAS-X, which, in addition to measuring the original higher order scales, also
measures eleven specific affects grouped into three broad subcategories, Basic Negative
Emotion Scales (fear, sadness guilt, hostility), Basic Positive Emotion Scales (joviality,
self assurance, attentiveness), and Other Affective States (shyness, fatigue, surprise,
serenity). In addition to data from various studies demonstrating the hierarchical
arrangement of the PANAS-X scales, trait scores on the PANAS-X scales have been
found to be stable over time, show significant convergent and discriminant validity when
correlated with peer-judgments, are highly correlated with corresponding measures of
aggregated state affect, and are strongly and systematically related to measures of
personality and emotionality (Watson & Clark, 1994).
Development and use of the tripartite model in assessing depression and anxiety.
In contemplating the role low Positive Affect plays in the presentation of depression and
the strong relation between anxiety and depression in self-report and clinical data, Clark
and Watson (1991) proposed what they called a “tripartite model” that grouped
symptoms of depression and anxiety into three basic subtypes comprised of Negative
Affect experienced by both anxious and depressed individuals, low Positive Affect,
experienced by depressed individuals, and Physiological Elyperarousal, experienced by
anxious individuals. Data from comparing the tripartite model with other measures of
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anxiety and depression show the model to have high convergent and discriminant validity
(Watson, Clark, Weber, Assenheimer, Strauss, & McCormick, 1995). Integrating both
personality traits and clinical symptoms, it has extensive empirical support, and has been
found to be applicable in both non-clinical and patient samples (Teachman, Siedlecki, &
Magee, 2007).
Non-verbal mood assessment. Since Darwin’s comparative analysis of emotional
expressions across species and across cultures in 1872, researchers have sought to better
understand the nature and origins of facial expressions of emotions. In 1967, Paul
Ekman, a pioneer in the study of emotions and facial expressions, traveled to the New
Guinea highlands to study the South Fore people and found that interpretation of
emotional facial expressions concurred, regardless of culture, race, age, or gender
(Ekman, 2004). Mounting evidence of the universality emotions and emotional
expressions justified the development of methods to measure movements of the face,
such as Ekman and Friesen’s Facial Action Coding System (FACS), an anatomically
based system for measuring all visually discernible facial movement on the basis of forty
four unique action units (AUs), as well as head and eye positions and movements
(Ekman, 1993; Sayette, Cohn, Wertz, Perrott, & Parrott, 2004). The FACS, which does
not make any inferences as to emotional state, was developed to address questions
regarding differences in facial movement in a truthful versus untruthful person, and
central nervous system activity patterns accompanying various facial movements
(Bartlett, Hager, Ekman, & Sejnowski, 1999; Krig & Sloan, 2007).
Answering the perceived need for a facial coding system more theoretically
aligned with the dimensional model of emotion, the Facial Expression Coding System
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(FACES) was developed, utilizing a two-dimensional structure of emotion roughly
equivalent to Pleasure-Displeasure/Activation to capture the valence of facial expressive
behavior by coding the frequency, intensity, and duration of positive and negative
expressive behavior (Kring & Sloan, 2007). According to FACES, an expression is
defined in two ways; as a facial change from a neutral display (no expression), to a non­
neutral display (facial emotional expression), back to a neutral display, as well as a
change from one non-neutral emotional expression to another, such as from a smile to a
frown (Kring & Sloan, 2007). In coding expression frequency, FACES raters detect
changes in expression (non-expression to expression to non-expression is coded as 1,
while change from smile to frown would be 2) as well as the expression’s valence as
positive or negative (Kring & Sloan, 2007). Next, raters code the perceived intensity of
the expression using a 4-point Likert scale ranging from 1 -low to 4-very high (Kring &
Sloan, 2007). In the final step, raters code duration of the expression by timing (in
seconds) as soon as the face changes from neutral to non-neutral and ending when the
face returns to neutral, or changes to another expression (Kring & Sloan, 2007). Study
results support the validity of FACES, as well as its relation to other components of
emotional responding such as skin conductance, heart rate, and self-report (Kring &
Sloan, 2007). The system has yet to be tested on culturally and ethnically diverse
samples and it is unclear whether FACES has utility in more clinical settings (Kring &
Sloan, 2007).
The use of non-verbal, self-report, rating scales using pictorial representations of
facial expressions has been of considerable use in clinically assessing intensity of pain,
especially in pediatric populations. Of the numerous pain measures that have met criteria
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for reliability, validity, responsivity, interpretability, and feasibility, the Wong-Baker
FACES Pain Rating Scale continues to be widely used as a means of assessing pain
intensity in children as young as 3 years old (Foster, 2007; McCaffery, 2002). The scale,
which has been translated into several languages, is comprised of six faces; each assigned
a numerical rating as well as a short verbal description (McCaffery, 2002). Similarly, the
Faces Pain Scale-Revised shows six faces, each of which are assigned a numerical value
from 0 to 10; however, these faces do not depict smiles or tears, thus reducing any






Whole LotHarts Even MoreHurtslittle MoreHurts Little BitNo Hurt
Figure 7. The Wong-Baker FACES Pain Rating Scale (McCaffery, 2002)
Fold here 1082 4 60
Figure 8. The Faces Pain Scale - Revised (McCaffery, 2002)
In the realm of mood assessment, there seems to be a considerable need for
theoretically sound, non-verbal self-report measures of mood or emotion that can be used
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in clinical settings. Other than relying on clinical observations of behavior, subjective
assessments, or simple numeric self-reports of mood, there appears to be little else
clinicians can use in quickly assessing moods in a non-verbal manner. Non-verbal self-
report mood measures could be extremely helpful for clinicians treating patients with
brain injuries, young children, or individuals with limited cognitive abilities. Aside from
the non-verbal patient populations, there is also another clinical demand for a
theoretically sound, non-verbal, self-report mood measure. As technology continues to
develop and grow, more and more psychologists and other mental health professionals
venture into cyberspace in an effort to extend therapeutic interventions to reach the
masses. Because the clinician cannot rely on clinical observation and communication is
devoid of auditory and visual feedback, it becomes necessary to develop a
psychometrically and theoretically sound means of assessing mood states that can be
easily utilized in this forum. Therefore, in the search for a non-verbal means of assessing
mood, we turn to the field of technology and the use of emoticons as a means of quick
visual expression of emotions through a mode that is largely verbal. An added benefit of
using emoticons in the development of this scale is that it is a form of emotional
expression that is familiar to web users.
Emotional Expression Online
Computer-mediated communication, or CMC for short, is the increasingly
popular mode of communication that encompasses e-mail, text messaging, instant
messaging, and blog-posts, among others. The one drawback to this form of
communication is the inability to read visual cues of emotion through facial expressions
or hear auditory cues of emotion through voice inflection, which makes quick emotional
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expression a challenge. However, with the advent of emoticons, graphical
representations of facial expressions using various punctuation marks first created by
Scott E. Fahlman in 1982, individuals using CMC can easily indicate subtle mood
changes, use irony and sarcasm, or share jokes (Walther & D’Addario, 2001; Krohn,
2004). In fact, it has been shown that CMC users, to compensate for the lack of visual
cues such as head nodding, facial expressions, posture, and eye contact found in face-to-
face communication, incorporate emoticons as visual cues to enhance the meanings of
their electronic messages (Walther & D’Addario, 2001). In their study, Provine, Spencer,
and Mandell (2007) sought to discover how emoticons were used in electronic messages
and concluded from their study examining the pattern of emoticon placement in
sentences, that emoticons are likely used to complete an expressive task left unfinished,
or made unpersuasively, much like a laugh track alerts the audience that a joke was made.
Interestingly, it was found that while in most cases the influence of emoticons on
message interpretation was overwhelmed by the valence of accompanying verbal
statements, a “frown” added to either a positively worded statement or an already
negative statement increased perceived negativity more so than a negative message with a
“smile” (Walther & D’Addario, 2001). It has also been shown that the use of visual cues,
such as emoticons, along with text produces a more positive attitude than the use of text
alone (Walther & D’Addario, 2001). However, what perceived emotional connotations
are derived from emoticons alone, without text, remains to be seen. In addition, over the
years, emoticons have also evolved from the simplistic graphical representations utilizing
punctuation marks to full colored versions, some of which are even animated.
16
Objectives
Utilizing the Positive Affect and Negative Affect factors that have been cross-
culturally supported and shown to be influential in the self-report data, together with the
new form of non-verbal emotional expression (the emoticon) this study proposes to
develop and validate a psychometrically sound, easy to administer, quick, non-verbal
assessment of emotion and mood state that can be potentially used in web-based
psychosocial interventions. In the realm of mood assessment, there is a shortage of
theoretically based, non-verbal means of assessing mood state. Furthermore, by utilizing
an object, the emoticon, that is familiar to computer and Internet users, this novel method
of mood assessment can be used in a web-based medium.
Hypotheses
1. In this psychometric study, it was hypothesized that participants’ ratings of each
emoticon, on levels of Positive Affect and Negative Affect,
a) would have mean values that are not statistically different from hypothesized
Positive Affect and Negative Affect Values,
b) would have mean values that correspond with hypothesized Positive Affect
and Negative Affect values,
c) would show good internal consistency with Cronbach’s alpha values greater
than 0.7,
d) would show Positive and Negative Affect ratings are not significantly
negatively correlated.
2. Participant’s mood descriptions of each emoticon were hypothesized to match the
mood descriptors used to label that emoticon, thus showing intentional validity.
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3. Further, it was hypothesized that when factor analyzed, participant ratings would
show clear factor loadings.
4. From the data to be collected from participants’ ratings of the emoticons, it was
hypothesized that the developed measure would show convergent validity when
participants’ self-ratings on the measure correlate with results from self-ratings on




For this study, participants were recruited from the undergraduate population of
California State University San Bernardino. Recruitment posters were placed in the
psychology department and signup sheets were distributed in several introductory
psychology classes. Two hundred eighty eight students participated in the tutorial
preceding the study, of which two hundred eight participants passed the tutorial to
complete the study. Participants who completed the full study received 5 credits.
Materials
Tutorial A tutorial webpage was generated to facilitate the orientation of
participants to the concepts and definitions central to the study. The tutorial website
included operational definitions, examples, and seventeen mood descriptors which served
as a tutorial for participants. The tutorial webpage was also programmed to provide
participants with feedback as they progressed through the tutorial.
Emoticons. For the first part of the study, a set of twenty one mood descriptors
were selected from the PANAS-X along with four additional mood descriptors (“Quiet”,
“Disengaged”, “Peaceful” and “Flat”) to comprise a list of twenty five mood descriptors
reflecting low to high Positive Affect and low to high Negative Affect. Each of the
twenty five mood descriptors were given hypothesized Positive Affect and Negative
Affect values based on Watson and Tellegen’s (1985) definition and description of the
Positive and Negative Affect factors. A corresponding set of full-colored, emoticons
were generated to match each mood descriptor. For each mood descriptor, two
18
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emoticons were generated, totaling fifty emoticons. Every emoticon pair sharing the
same mood label was randomly assigned to be in the “1” or “2” category (i.e. Happy 1
and Happy 2). These emoticons were then placed on a web page that subjects accessed
when they participated in the study.
Emoticon matrices. For the second part of the study, the emoticons were arranged
into two emoticon matrices with all the “1” labeled emoticons (Happy 1, Determined 1,
etc.) in one matrix and all the “2” labeled emoticons (Happy 2, Determined 2, etc.) in the
other matrix. These are referred to as emoticon matrix 1 and 2.
High Positive Affect
FrightenedDetermined Excited SurprisedHappy
HighLow Confident Alert AttentiveAt Ease Angry
NegativeNegative JitteryCalm Relaxed Flat Nervous
AffectAffect Peaceful Quiet Sluggish Ashamed Irritable
Disengaged Sleepy Lonely SadDrowsy
Low Positive Affect
Figure 9. 5x5 matrix of mood descriptors, where the selected emoticons corresponding to each descriptor 
were placed in its corresponding cell.
Measures
Demographics. Prior to participating in the tutorial and study, participants were
given a demographic questionnaire specifically developed for this study. The
questionnaire inquired into the participants’ gender, age, ethnicity, whether they were
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bilingual, where they lived most of their life (which continent), and how many
psychology courses they had completed to date.
Positive and Negative Affect rating scales. Participants who passed the tutorial
and continued with the study were asked to rate each emoticon on two criteria, the first
criterion being each emoticon’s level of Positive Affect and the second being each
emoticon’s perceived level of Negative Affect. These two criteria were rated on separate
7-point Likert scales. Participants were instructed to consider both the positive/negative
valence of the emoticon as well as its perceived degree of arousal. To facilitate the rating
process, participants were given visual reminders of the rating criteria for each emoticon
they rated, seen in Figure 10.
Low Dis i it*sv'Avt'rs i os i 
AND calmness
High Distress AND 
Unpleasantness
High Distress OR 
Unpleasantness
Low \}\stress/Avers i on 
OR calmness
HIGH NEGATIVE AFFECTLOW NEGATIVE AFFECT
High Energy AND 
High Positive
Low Energy OR 
Low Positive
High Energy OR 
High Positive
Low Energy AND 
Low Positive
HIGH POSITIVE AFFECTLOW POSITIVE AFFECT
Figure 10. Positive and Negative Affect rating scales: participants were shown these visual reminders of 
the rating criteria for each of the emoticons they rated.
PANAS-X. The PANAS-X is a 60-item self-report measuring affect on a 5-point
Likert scale. This widely-used affect scale was developed by Watson and Clark (1994)
and measures the two higher order factors of Positive and Negative Affect, in addition to
eleven specific affects, including, fear, sadness, guilt, hostility, shyness, fatigue, surprise,
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joviality, self-assurance, attentiveness, and serenity. The PANAS-X was administered to
test the convergent validity of the emoticons.
Procedure
Prior to participating in the study, all participants answered a page of
demographic questions, before completing a tutorial where they received instructions as
to how to rate each emoticon along with the operational definitions and examples of each
of the two criteria. A set of seventeen (distracter) mood terms were administered, which
participants rated as “low”, “neutral”, or “high” on Positive Affect and Negative Affect.
A brief feedback as well as a review of operational definitions was given in response to
all incorrect answers. After completing the tutorial, participants who passed the tutorial
with a minimum of twenty two points out of a possible thirty four points (two points for
correct answers and one point for “close” answers) continued to the study.
In the first phase of the study, each participant was randomly assigned twenty five
emoticons, one from each emoticon pair. Each emoticon was shown one at a time and
participants rated each on two 7-point Likert scales. The first, on degree of perceived
Positive Affect and the second, on degree of perceived Negative Affect. In addition, for
each emoticon they rated, participants were asked choose from the list possible mood
descriptors, the one they felt best described the mood expressed on the emoticon they just
rated.
In the second phase of the study, to test for convergent validity, participants were
shown, one at a time, the two 5x5 emoticon matrices comprised of the emoticons used in
the study, “emoticon matrix 1” and “emoticon matrix 2.” Participants were then
instructed to choose the emoticon (one per matrix) that best represented how they were
22
feeling. They were then instructed to rate their moods and feelings by completing the
PANAS-X.
Analyses
The demographic information gathered from the study was analyzed to determine
if demographical influences such as age, gender, ethnicity, bilingualism, area of primary
residency (where they spent most of their life), or number of psychology courses
completed, would have an effect on their pass/fail performance in the tutorial.
Participants and their demographic information were sorted into two categories, those
who passed the tutorial and those who did not. To test for significant between group
differences, an independent sample T-test was run on continuous variables. In addition,
the chi-square test of association was run on categorical variables to determine if any
aspect of participant demographics were associated with their performance on the
tutorial.
In testing the first hypothesis, that each emoticon rating on the two criteria of
Positive Affect and Negative Affect will show internal consistency, participant ratings
were analyzed to determine the mean and standard deviation values for Positive Affect
ratings and Negative Affect ratings. These values were compared to the hypothesized
Positive and Negative affect rating values generated by the study’s researchers to
determine the range of participant ratings for each emoticon. A single sample t-test was
then performed for each emoticon’s mean level of Positive Affect and Negative Affect to
determine if participants’ ratings were significantly different from the hypothesized
values. To show internal consistency, Cronbach’s alpha was calculated for each
emoticon. A Pearson product-moment correlation between participant Positive and
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Negative Affect ratings on each emoticon was also performed to determine the
correlation between the two Affect ratings.
To test the second hypothesis and show that the emoticons have intentional
validity, each mood descriptor chosen by participants from the list of possible mood
descriptors as best describing the mood expressed by the emoticon was compared with
the mood descriptor matching the emoticon (the mood descriptor we used to label the
emoticon). Since two emoticons were generated for each mood descriptor, the
percentage of correct matches per emoticon was calculated to see which of the two
emoticons had higher intentional validity. The resulting set of intentionally valid
emoticons were then graphed on a scatter plot to determine the two-dimensional lay-out
of the emoticons based on mean participant ratings.
To test the third hypothesis, participant ratings were shown to have factorial
validity. Participants’ Positive and Negative Affect ratings for each mood set (Emoticon
1 and Emoticon 2) were combined to create a single Affect score by subtracting the
Negative Affect rating from the Positive Affect rating. These twenty five Affect scores
were then factor analyzed using principal axis analysis with Promax rotation (k=3) to
determine the factor structure of the scale.
Finally, to test the fourth hypothesis, that the emoticons show convergent validity,
participants’ self-ratings on the two emoticon matrices were compared with their self-
ratings on the PANAS-X to determine if the emoticon ratings correlate with the
corresponding subscale in the PANAS-X. First, each of the participant endorsed
emoticons the from the matrices (the emoticons they felt described their feeling/mood)
was matched with its mean Positive Affect and Negative Affect ratings from the first part
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of the study. Next, the average PANAS-X rating for each participant was calculated for
all subscales of the PANAS-X (Fear, Hostility, Guilt, Sadness, Joviality, Self Assurance,
Attentiveness, Shyness, Fatigue, Serenity, and Surprise) as well as the Positive Affect
Score (Joviality + Self Assurance + Attentiveness / 3) and Negative Affect Score (Fear +
Hostility + Guilt + Sadness / 4). A 2-Tailed Pearson product-moment correlation was run
on these variables (emoticon mean Positive and Negative Affect ratings and PANAS-X




Of the two hundred eighty eight California State University, San Bernardino
students who participated in the study, two hundred eight (12.0% male, 88.0% female)
passed the tutorial with a minimum score of twenty two correct out of a possible thirty
four points to participate in the study (72.2% of participants who began the study
successfully passed the tutorial on understanding positive and negative affectivity).
42.3% of the ethnically diverse participant population were bilingual and included 33.7%
Caucasians, 38.9% Hispanic/Latino, 9.6% African American, 1.0% American Indian or
Alaskan, 8.2% Asian and 8.7% Other. The participants ranged in age from seventeen to
sixty two (M=24.7, SD=7.4) and completed an average of nine psychology courses.
In comparison, eighty students (22.5% male, 77.5% female) also participated in
the study, but did not pass the tutorial. Of these participants, a slightly higher percentage
(57.5%) of them were bilingual and included an ethnic combination of 18.8%
Caucasians, 42.5% Hispanic/Latino, 12.5% African American, 1.3% American
Indian/Alaskan, 16.3% Asian, and 8.8% who identified themselves as Other. These
participants ranged in age from nineteen to fifty two years of age (M=25.9, SD=8.4) and,
on average, completed 8.6 psychology courses.
Results of the independent sample t-test performed on the continuous variables
(age and number of psychology courses completed) to determine significant between
group differences on tutorial pass/fail performance showed no significant differences
between participants who passed the tutorial and those who failed the tutorial in terms of
age and number of psychology courses completed.
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Chi square tests of association were performed on the categorical demographic
variables in order to examine the relation between participant pass/fail performance on
the tutorial and demographic variables such as gender, bilingualism, ethnicity and
primary region of residence. Significant relationships were found between performance
on the tutorial and gender, X2 (1, N = 288) = 4.997,/?<0.05, bilingualism, X2 (1, N = 288) 
= 5.360,/?<0.05, and where the participant lived most of their life, X (6, N = 288) =
13.168,/?<0.05. Females as well as non bilingual participants, and participants who
reported having lived most of their lives in North or South America were more likely to
pass the tutorial than male participants, bilingual participants, and participants who had
reported having lived most of their lives in Africa and Oceana. A comparison of
demographical frequencies, means, standard deviations and percentages for participants
who passed the tutorial and those who did not, as well as t-test and chi square values are
presented and summarized in Tables 1 and 2.
Table 1
Comparison of Descriptive Statistics and T-Test P-Values for Age and Number of 
Psychology Courses Completed for Participants Who Passed and Failed the Tutorial





(11.6)(10.9) 0.821Courses Completed 9.0 8.6
Note. Between-group differences are indicated by * /j < .05.
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Table 2
Chi-Square Test of Association and Comparison of Demographic Frequency and 
Percentages for Participants Who Passed and Failed the Tutorial











10 (12.5)20 (9.6)African American
1 (1-3)2 (1.0)American Indian/ Alaskan
13 (16.3)17 (8.2)Asian
7 (8.8)18 (8.7)Other
13.168(6)*Lived Most of Life
75 (93.8)196 (94.2)North America




0 (0) 1 (1-3)Oceania
0 (0)1 (0.5)Arctic/Antarctica
Note. Significant associations with successfully completing the tutorial are indicated by * /? < .05; ** p < .01,
/?<.001.
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Hypothesis I — Internal Consistency Reliability
To test the first hypothesis of the study and show internal consistency, participant
ratings were compared with hypothesized Positive Affect and Negative Affect values,
rating value frequencies and percentages were analyzed, and alpha values were generated
for each emoticon. A comparison of mean participant Positive and Negative Affect
ratings and hypothesized values showed that participant ratings of emoticons’ perceived
degree of Positive Affect and Negative Affect generally concurred with the hypothesized
rating values (see Table 3).
Table 3
Emoticons with Corresponding Mood Labels, Hypothesized Affect Values, Mean Rating 
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(106)0.246nsCalm 1 4 1 <0.001***(1.409) (1.554)



















(105) 0.001**0.004** 63Nervous 2 (1.442)(1.486)





2.47 0.006**<0.001*** 41Sluggish 2 (1.452)(1.211)


















2.75 <0.001***<0.001 74Frightened 1 (1.240)(1.378)














3.774.47 0.059 ns6 <0.001*** 4Alert 1 (1.221)(1.475)
3.48 -4.1374.82 -8.314 <0.001<0.001*** 4Alert 2 6 Ns**(1.245) (97)(1.409) (97)






3.60 <0.001*** <0.001***3 7Jittery 2 (1.651)
6.16 1.3942.19 -5.773
(113)
n.s<0.001 6 0.1663Irritable 1 (113)(1.493) (1.209)




(102) 0.005**<0.001*** 74Angry 1 (0.882)(1.436)





6.00 1.000 ns0.317ns 62Ashamed 1 (1.176)(1.227)




(110) 0.006**<0.001 2Confident 1 5
***
(1.421)(1.987)














3.373.39 0.003**<0.001*** 3Sleepy 1 2 (1.281)(1.354)





4.71 <0.001***0.043* 15At Ease 1 (1.348)(1.499)














<0.001***<0.001 1Peaceful 1 4 (1.420) (1.370)
4.28 1.773 3.30 14.4300.080 ns <0.001***14Peaceful 2 (92)(1.521) (92) (1.538)









(103) <0.001 <0.001***6 5Surprised 1 (1.144)(1.250)
4.04 -15.236
(1.286) (99)
4.31 -5.989<0.001*** 5 <0.001Surprised 2 6 (1.152) (99)









4.112 <0.001Disengaged 1 3 0.006** (1.197)(1.150)
10.2343.33 1.994 3.510.049* 2 <0.001***Disengaged! 3 (1.370) (85)(1.514) (85)





n.s0.1034 <0.001 4Flat! *** (1.064)(1.058)
Note. ^Hypothesized Affect Value, n s= no significance, * p< .05, ** p < .01
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Of the fifty emoticons, thirty were associated with mean Positive and Negative
Affect values that did not differ significantly from (were within one standard deviation
of) hypothesized Positive and Negative Affect values (Sad 1, Sad 2, Ashamed 1,
Ashamed 2, Attentive 1, Attentive 2, Nervous 1, Nervous 2, Sluggish 1, Sluggish 2,
Excited 1, Frightened 1, Relaxed 2, Alert 2, Irritable 1, Irritable 2, Confident 1, Confident
2, Drowsy 1, Drowsy 2, Sleepy 1, At Ease 2, Determined 1, Determined 2, Peaceful 1,
Lonely 1, Lonely 2, Surprised 1, Flat 1, and Flat 2). Eight of the emoticons had
significantly different (less than one standard deviation) Positive Affect values but
Negative Affect values were consistent (within one standard deviation) with what was
hypothesized (Happy 1, Happy 2, Frightened 2, Alert 1, Angry 1, Angry 2, Sleepy 2, and
Surprised 2), and twelve emoticons had significantly different (less than one standard
deviation) Negative Affect values but Positive Affect values were consistent (within one
standard deviation) with what was hypothesized (Calm 1, Calm 2, Excited 2, Relaxed 1,
Jittery 1, Jittery 2, At Ease 1, Peaceful 2, Quiet 1, Quiet 2, Disengaged 1, and Disengaged
2). However, results of the single sample t-test, shown in Table 3, revealed that of the
fifty emoticons generated for this study, two emoticons (Ashamed 1 and Ashamed 2) had
mean participant ratings on both Positive Affect and Negative Affect that showed no
statistical difference from hypothesized values for Positive Affect and Negative Affect.
Twelve emoticons showed no statistical difference between hypothesized values and
mean participant ratings on either Positive or Negative Affect (Sad 1 NA, Calm 1 PA,
Happy 1 NA, Alert 1NA, Irritable 1 NA, Sleepy 2 NA, At Ease 2 PA, Peaceful 2 PA,
Lonely 2 PA, Quiet 1 PA, Flat 1 NA, Flat 2 NA.)
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To show the internal consistency of the fifty emoticons, Cronbach’s alpha values
were calculated for each emoticon, summarized in Table 4. Of the fifty emoticons, none
had a Cronbach’s alpha greater than 0.70 and only four emoticons, Attentive 2
(a=0.6761), Confident 2 (a=0.6866), Determined 2 (a=0.6579), and Peaceful 2 (a=6425)
had Cronbach’s alphas over 0.60, and four had negative Cronbach’s alpha values: Angry
2 (a=-0.0641), Sleepy 1 (a=-0.0916), Sleepy 2 (a=-0.0015), and Flat 1 (a=-0.2197).
Results of the correlation analysis done on participant Positive and Negative
Affect ratings using Bonferroni adjusted alpha levels of .001 per test (.05/50), found in
Table 4 showed twelve emoticons with significant negative Pearson correlation
coefficients between their Positive and Negative Affect ratings. These twelve emoticons
were, Sad 1, r(94) = -0.335,p=001, Calm 1, r(105) = -0.412,^<.001, Attentive 2, r(100)
= -0.517, ^<.001, Excited 1, r(99) = -0.407, ^<.001, Relaxed 2, r{99) = -0.320,/?=.001,
Irritable 1, r(102) = -0.355,/?<.001, Confident 2, r(90) = -0.528, p<.001, At Ease 2, r(93)
= -0.339,/?=.001, Determined 2, r(101) = -0.491,/?<.001, Peaceful 2, r(91) = -0.473,
/?<.001, Lonely 2, r(109) = -0.320,/?=.001, and Disengaged 1, r(l 16) = -0.353,p<.001.
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Table 4
Emoticons with Corresponding Mood Labels, Cronbach’s Alpha 
Values, and Positive Affect-Negative Affect Correlation Values





















































Flat 2 0.3525 -0.214
Note. *p=0.001
Hypothesis II - Intentional Validity
The second hypothesis, proposing that the generated emoticons are generally
perceived to be expressing the emotions intended, was tested by comparing participant
selections to their actual mood labels. Each pair of emoticons portraying the same
emotion (i.e. Sad 1 and Sad 2) was compared to see which had the higher intentional
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validity by comparing the percentage of participants labeling that emoticon with the
correct mood label. Results, displayed in Table 5, showed that of the fifty emoticons,
participants agreed unanimously with the mood descriptor given to one emoticon,
Surprised 1. Twenty emoticons had 98.9 to 90.1 percent participant agreement with the
mood descriptor given to the emoticons, while 89.8% - 80.2% of the participants had
concurring mood descriptors on fourteen emoticons. 77.9 to 72.1 percent of participants
agreed with chosen mood descriptors on nine emoticons, and four emoticons had 68.6% -
60.8% participant agreement. The two emoticons that had the lowest intentional validity
were Peaceful 2 (53.8% agreement) and Confident 2 (33.7% agreement). The percentage
of participants agreeing with the chosen mood descriptor for each emoticon found to be
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Figure 11. Bar graph of percentage of participants agreeing with correct mood label for each 
emoticon with higher intentional validity.
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Results of the comparison between emoticon pairs and the percentage of
participants choosing the correct mood labels for that emoticon, determining which set
had more intentional validity, revealed fifteen emoticons from emoticon set 1 (Sad 1,
Calm 1, Attentive 1, Nervous 1, Excited 1, Frightened 1, Alert 1, Angry 1, Confident 1,
Sleepy 1, Determined 1, Peaceful 1, Lonely 1, Surprised 1, Disengaged 1) had more
intentional validity than their counterparts in set 2, and ten emoticons from set 2
(Sluggish 2, Happy 2, Relaxed 2, Jittery 2, Irritable 2, Ashamed 2, Drowsy 2, At Ease 2,
Quiet 2, Flat 2) had more intentional validity than their counterparts in set 1.
Table 5
Emoticons with Corresponding Mood Labels and Percentage of Participants 
Choosing the Correct Mood Label
Emoticon Set 2Emoticon Set 1
% Choosing% Choosing
Mood Label EmoticonMood Label Emoticon
Correct LabelCorrect Label
Surprised 2100.0%* 81.0%Surprised 1
Ashamed 2 98.9%*Ashamed 1 97.3%
98.1%* Angry 2 96.0%Angry 1
Sad 1 97.9%* Sad 2 97.2%
72.6%96.3%* Sleepy 2Sleepy 1
40
Sluggish 1 86.5% Sluggish 2 96.3%*
Excited 1 96.0%* Excited 2 92.2%
Nervous 1 96.0%* Nervous 2 93.4%
Lonely 1 94.6%* Lonely 2 84.7%
Peaceful 1 94.6%* Peaceful 2 53.8%
Irritable 1 93.9% Irritable 2 94.4%*
Happy 1 89.8% Happy 2 93.4%*
6 aFrightened 1 92.4%* Frightened 2 80.6%
Drowsy 1 89.3% Drowsy 2 92.1%*
Confident 1 90.1%* Confident 2 33.7%
Determined 1 89.1%* Determined 2 88.3%
Disengaged 1 87.3%* Disengaged 2 72.1%
Flat 1 84.7% Flat 2 86.8%*
Jittery 1 85.1% Jittery 2 86.2%*
41
Relaxed 1 Relaxed 273.8% 80.2%*
77.9%*At Ease 1 72.5% At Ease 2
Alert 1 75.5%* Alert 2 73.5%
Quiet 1 Quiet 273.2% 73.6%*
Attentive 1 68.6%* Attentive 2 60.8%
Calm 1 Calm 268.2%* 64.3%
Vo/e. * Indicates the emoticon with the highest intentional validity of the pair.
To determine the two-dimensional layout of the emoticons based on their mean
participant affect ratings, the twenty five emoticons with the higher intentional validity of
the emoticon pairs were plotted on a graph with the mean Positive Affect rating on the y-
axis and the mean Negative Affect rating on the x-axis. The complete set of fifty
emoticons was also plotted with mean participant Positive Affect ratings on the y-axis
and mean participant Negative Affect ratings on the x-axis. The resulting scatter plots,
Figures 12 and 13, show that for both sets, the emoticons uni-dimensionally fall close to
the regression line. Positive Affect significantly predicted Negative Affecf (3 = -.861, as 
well as explaining a significant portion of variance in Negative Affect scores, R2 = .742,
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Figure 12. Plot of mean positive and negative affect ratings for emoticons with the higher 
intentional validity of the pair, with the red diagonal line representing the valence (degree of 
positive or negative affect) of the emoticons and the blue diagonal line representing the 
intensity (high vs. low).
43
INTENSITYhappy 1 happy 2











<D determined 1 
, surprised 15 alert 2 
1 □<
0 alert 1 
attentive
i attentive 2> peaceful 2 
calrrM
o 4 iurprised 2 
liet 2
confidentsleepy 2 □CL i
flal jittery 2 
jittery 1
CTc sleepy 1 
disengaged 2 ,




□ n( frightened 1drowsy 1 ous 2
ous 1







‘ ashamed l3^1ashame<2 11
lonely J sad 2sad 1°
1 VALENCE
2 3 4 65
Mean Negative Affect
Figure 13. Plot of mean positive and negative affect ratings for all emoticons, with the red diagonal 
line representing the valence (degree of positive or negative affect) and the blue diagonal line 
representing the intensity (high vs. low).
Hypothesis III - Factorial Validity
To establish factorial validity, participant ratings were combined to create a single
Affect score and factor analyzed. Principal Axis Analysis with Promax rotation (k=3)
was used as an exploratory tool to identify latent variables contributing to the common
variance of the set of measured variables. For the twenty five factors extracted, initial
eigenvalues showed that the first factor explained 7.55% of the variance, the second
factor explained 6.19% of the variance, the third through seventh factors explained 5.95%
- 5.13% of the variance, and the eighth through twelfth factors explained 4.93% to 4.05%
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of the variance. Components thirteen through twenty five had total eigenvalues less than
one and explained less than four percent of the variance (3.87% to 1.71%). The first two
factors cumulatively explained 7.99% of the variance with sums of square loadings of
1.032 for the first factor and 0.954 for the second. One item had primary loadings over .5
and one item had cross-loadings above .3. (See Table 6, below).
Table 6
Factor Loadings and Communalities Based on a Principle Axis Analysis with Promax 

















































Note. Factor loadings < .2 are suppressed
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Hypothesis IV - Convergent Validity
In testing the fourth hypothesis, that self-ratings from the developed measure
show convergent validity with an established self-report measure of mood, a Pearson
product-moment correlation coefficient was computed to assess the relationship between
participant’s endorsement on the two emoticon matrices and their corresponding
PANAS-X subscale scores. The mean participant Positive and Negative Affect ratings for
the two emoticons each participant endorsed on the two emoticon matrices were
correlated with their mean self-ratings on the various subscale scores on the PANAS-X.
Results, displayed in Table 7, revealed that participants’ emoticon ratings were
significantly correlated to their corresponding PANAS-X subscale ratings. The mean
Positive Affect ratings for the endorsed emoticons on emoticon matrix 1 were found to be
significantly positively correlated with corresponding mean ratings on the PANAS-X
Basic Positive Affect subscale, r(201) = 0.58,/?<.01, as well as their ratings on the
individual PANAS-X subscales of Joviality, Self Assurance, Attentiveness, Serenity, and
Surprise. Mean Negative Affect ratings for endorsed emoticons on emoticon matrix 1
were also significantly positively correlated with corresponding PANAS-X Basic
Negative Affect subscale mean ratings, r(201) = 0.50, p<.01, and the negative affect
subscales of Shyness, Fatigue, Sadness, Guilt, Hostility, and Fear. The mean Positive
Affect ratings for emoticons endorsed on emoticon matrix 2 were also found to be
significantly positively correlated with corresponding mean ratings on the PANAS-X
Basic Positive Affect subscale, r(201) = 0.40,/?<.01, and the individual positive affect
subscales of Joviality, Self Assurance, Attentiveness, Serenity, and Surprise. Mean
Negative Affect ratings on emoticons endorsed on emoticon matrix 2 were found to be
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significantly positively correlated with mean ratings on the PANAS-X Basic Negative
Affect subscale, r(201) = 0.53, £><.01, and the negative affect subscales of Shyness,
Fatigue, Sadness, Guilt, Hostility, and Fear.
Table 7
Pearson Product-Moment Correlation Values for Mean Positive and Negative Affect 
Ratings of Endorsed Emoticons on Both Emoticon Matrices and their Corresponding 
Mean Ratings on Various PANAS-X Subscales
9 10 11 12 13 14 15 16 172 3 4 5 6 7 8Variables 1
1. E-Matrix 1 PA
2. E-Matrix 1 NA -.88*
3. E-Matrix 2 PA .62* -.57*
4. E-Matrix 2 NA -.55* .62* -.85*
.58* -.52* .40* -.36* -5. Positive Affect
-.50* .50* -.52* .53* -.40*6. Negative Affect
7. Joviality .67* -.61* .67* -.47* .88* -.46*
.46* -.40* .29* -.27* .91* -.33* .71*8. Self Assurance
.41* -.36* .24* -.20* .88* -.28* .62* .34*9. Attentiveness
.51* -.53* .43* -.42* .63* -.46* .67* .52* .46*10. Serenity
.18* -.17** .03 .02 .45* .04 .39* .41* .39* .1311. Surprise
14** .13 -.17** .19* -.04 .41* -.05 -.09 .05 -.06 .20*12. Shyness
-.50* .39* -.50* .38* -.31* .51* -.40* -.26* -.16** -.41* -.01 .30*13. Fatigue
-.51* .50* -.53* .52* -.43* .89* -.52* -.32* -.29* -.49* .02 .36* .47*14. Sadness
.41* .43* .72*-.41* .42* -.44* .45* -.38* .93* -.37* -.35* -.28* -.37* .0115. Guilt
12 -.39* .10 .28* .42* .71* .63*-.44* .45* -.46* .48* -.24* .82* -.36* -.15*16. Hostility
.41* .43* .72* 1.00* .63*-.41* .42* -.44* .45* -.38* .93* -.37* -.35* -.28* -.37* .0117. Fear
Note. * p< 0.01 level (2-tailed), **p<0.05
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The Resulting Mood Measure - The Emoticon Mood Assessment Matrix
Based on the results obtained from the study, the emoticon matrix developed
using the hypothesized Positive and Negative Affect ratings was revised. The twenty five
mood terms were arranged in a new matrix formation based on their mean participant
Positive and Negative Affect ratings. The corresponding emoticons used for the matrix
were the intentionally valid emoticons. The resulting matrix, shown in Figure 14, show
the emoticons varying, horizontally, from High Positive Affect/Low Negative Affect (top
left) to more neutral Positive and Negative Affect ratings (center), to High Negative
Affect /Low Positive Affect (top right). Vertically, the emoticons are arranged from
Higher Positive/Low Negative (top left) to Lower Positive/Negative (bottom left) and






Figure 14. The Emoticon Mood Assessment Matrix, comprised of the intentionally valid emoticons arranged based on 
their mean participant Positive and Negative Affect ratings.
Discussion
Since the advent of personal computers, the internet, and computer mediated
communication, the field of mental health has considered the implications of expanding
and extending various therapeutic interventions into cyberspace. One of the earliest
internet demonstrations was a simulated psychotherapy session between computers at
Stanford University and UCLA in 1972, and online support groups, the precursor to
online therapy, have been attracting mental health consumers as early as 1982
(Ainsworth, n.d.). However, as with most forms of computer mediated communication,
auditory and visual constraints can be a barrier for mental health providers and
consumers utilizing online mental health services. As such, the need arises for a non­
verbal assessment of mood states that is both psychometrically and theoretically sound,
and can be used for web based interventions.
The growing need for reliable and valid measures to assess moods and emotions
has led to an increasing amount of research into the nature and structure of emotions in an
attempt to accurately reflect the structure of emotional experiences (Watson and
Tellegen, 1985). Current research into the field of the dimensionality and structure of
emotions has led to a general consensus that there are two broad factors that constitute
the basic dimensions of emotion, organized in a circular, two-dimensional structure
(Watson & Clark, 1997; Larsen & Diener, 1992, Watson, Clark, & Tellegen, 1984, Zevon
& Tellegen, 1982). Of the two basic approaches to the two-dimensional circumplex
structure, the Positive Affect and Negative Affect dimensions have been shown to be
influential in the self-report data (Watson & Clark, 1997; Watson & Tellegen, 1985).
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In 1988, Watson, Clark and Tellegen created the Positive and Negative Affect
Schedule (PANAS) scales, containing ten Positive Affect and ten Negative Affect items
rated on a 5-point scale, with the goal of creating a reliable and valid measure that was
brief and simple to administer. An extended version of the PANAS, the 60-item
PANAS-X developed by Watson and Clark in 1994, has been found to be stable over
time, show significant convergent and discriminant validity, is highly correlated with
corresponding measures of aggregated state affect, and is strongly and systematically
related to measures of personality and emotionality (Watson & Clark, 1994). Utilizing
the Positive and Negative Affect factors, combined with emoticons, the present study
developed and validated a psychometrically sound, non-verbal assessment of emotion
and mood state that can potentially be used in web-based psychosocial interventions.
Demographic information of participants obtained from the study were analyzed
to determine if any personal characteristics, such as age, gender, ethnicity, linguistic
abilities, exposure to psychological terms and ideas, or area of primary geographical
residency, would have any significant effect on participants’ ability to distinguish
between positive and negative affectivity. Participants who passed the tutorial were
found to be significantly different from participants who failed the tutorial, in terms of
gender, bilingualism and area of primary geographical residency, while age and the
number of psychology courses the participant had completed at the time of the study had
no significant effect or relationship with pass/fail performance on the tutorial. While it is
safe to presume the tutorial was not affected by generational effects and prior exposure to
psychological terminology, the finding that gender, bilingualism and area of primary
geographical residency were significantly related to tutorial failure warrants a closer look
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at the structure and framework of the tutorial. In retrospect, an aspect of the tutorial
which may have made it more difficult for bilingual participants, or participants with a
more elementary grasp of the English language, was the fact that the distracter mood
labels used in the tutorial for participants to rate were not in the vernacular. Thus, it is
likely that some of the participants may have had some difficulty understanding the
meaning of various mood labels they were rating.
In addition, the finding that women were more likely than men to pass the
tutorial raises an interesting issue on gender effects on emotion. A study done by Boden
and Berenbaum (2007) investigating causal relations in emotional awareness found that
women have higher levels of emotional awareness than men. Another study concluded
that women express emotions such as fear, happiness, guilt, sympathy, sadness, and love
more frequently than men, who express anger and pride more than women (Plant, Hyde,
Keltner, & Devine, 2000). A comparison of the seventeen mood descriptors used as
distracter terms in the tutorial (Elated, Placid, Tired, Enthusiastic, Apathetic, Astonished,
Hostile, Dull, Peppy, and Fearful) found that only one item was an expression of
anger/pride while there were four items corresponding to
fear/happiness/guilt/sympathy/sadness/love. In light of this, male participants already at
a disadvantage with lower levels of emotional awareness may have been impacted more
by the choice of affect terms than female participants. A closer look at the demographic
breakdown of the participants who did not pass the tutorial shows that of the eighteen
male participants who did not pass, seven were bilingual as well.
The first hypothesis of this study proposed that participants’ Positive and
Negative Affect ratings on each of the fifty emoticons would correspond and have mean
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values that were not statistically different from the hypothesized values, as well as be
shown to be orthogonal and uncorrelated to each other. At first glance, the mean Positive
and Negative Affect ratings the participants gave for the emoticons appeared to be fairly
close to the hypothesized values, with the majority of the hypothesized values falling
within one standard deviation of the mean participant ratings. However, results of the
single sample t-test showed that only two emoticons, Ashamed 1 and 2, had no statistical
difference between participant and hypothesized ratings on both Positive and Negative
Affect, and twelve emoticons had no statistical difference between hypothesized rating
values and one of the affect ratings (either Positive or Negative Affect).
An examination of the participant ratings suggests that participants may have
had difficulty with the bi-dimensionality of the rating procedure (emoticon
positivity/negativity and arousal level) which may account for the variation in participant
ratings. This was illustrated in Figures 12 and 13 when mean participant Positive and
Negative Affect ratings of emoticons were plotted on a graph. The resulting scatter plot
was uni-dimensional, suggesting that participants tended to perceive emotions, through
the emoticons, more on the continuum of positivity/negativity and less on the level of
intensity or arousal. Conversely, a scatter plot of the hypothesized values for the
emoticons, shown below in Figure 14, reflects a two-dimensional structure, much like
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Figure 15. Plot of hypothesized positive and negative affect ratings for emoticons with the 
emoticon moods falling in the same general quadrants as Watson and Tellegen’s (1985) two- 
dimensional Positive Affect - Negative Affect model.
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Results of internal consistency analysis found that the affect ratings for the
emoticons were varied and showed low to moderate internal consistency. Of the fifty
emoticons, four emoticons, Attentive 2, Confident 2, Determined 2, and Peaceful 2 had
moderate participant agreement as to the emoticons’ perceived levels of Positive and
Negative Affect. This suggests that some participants were either confused regarding the
rating criteria, unsure about the emotion portrayed on the emoticon, or did not agree on
perceived levels of Positive and Negative Affect on many of the emoticons. The
emoticons with the least internal consistency (with negative alpha values) were Angry 2,
Flat 1, Sleepy 1 and 2. These four emoticons seemed to be the most confusing to the
participants. Angry 2 had blood shot eyes, which may have confused some participants
as to whether it was angry or sleep deprived. The ambiguity of an emoticon with no
facial expression may account for the low internal consistency of “flat 1.” Participants
might have had some difficulty deciding whether sleepy would be considered low
positive or low negative, since some may like feeling sleepy, while others do not. In
addition, due to the independent nature of the items in our measure, calculating the
Cronbach’s alpha to determine internal consistency was likely not the best fit in
analyzing the data.
While Watson and Tellegen (1985) state that while the mood terms in the two-
factor structure may intuitively be thought of as opposite (negatively correlated), they are
orthogonal. Zevon and Tellegen (1982, p. 112) described these two dimensions as
“descriptively bipolar but affectively unipolar.” However, results of a correlation
analysis showed that 24% of the emoticons had significantly negatively correlated
Positive and Negative Affect scores, suggesting that participants were conceptualizing
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the emotions reflected on many of the emoticons as unipolar. Watson and Tellegen
(1985) explain that though most studies find Positive and Negative Affect to be
orthogonal, some researchers have found significant correlation between these two
dimensions. They go on to explain this apparent contradiction by stating that if pure
Positive and Negative Affect markers are used, then the mood scales will be orthogonal.
However, if Pleasantness/Unpleasantness terms are selected, the measure will be
negatively correlated (Watson & Tellegen, 1985). The twelve emoticons with Positive
and Negative Affect scores that were significantly negatively correlated with each other
were Sad 1, Irritable 1, Lonely 1, Confident 2, Excited 1, Calm 1, Relaxed 2, At Ease 2,
Peaceful 2, Determined 2, Attentive 2, and Disengaged 1. Of these, seven mood terms
fall within the “pleasantness/unpleasantness” and “strong engagement/disengagement”
categories which are sometimes found to be negatively correlated. However, five of
these negatively correlated emoticons fell in the Positive Affect and Negative Affect
categories, four of which belonged in the Low Negative Affect category (Calm, Relaxed,
At Ease, and Peaceful). A closer look at Figures 12 and 13 reveal a pattern in participant
ratings. When rating an emoticon as high on Positive Affect, participants showed a
tendency to rate the same emoticon as low Negative Affect, and vice versa, instead of
neutral. This suggests that while theoretically Positive and Negative Affect are
orthogonal and not negatively correlated, participants conceptualized these two Affect
factors as negatively correlated.
The second hypothesis of this study was that the emoticons generated would
show intentional validity with participants’ mood descriptions matching the mood
descriptors used to label that emoticon. To increase the probability of having face valid
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emoticons for the scale, two sets of emoticons were generated for each mood label. The
resulting set of emoticons after the comparison had much higher intentional validity, with
80 percent of the emoticons having above an 80% participant agreement with the
matching mood label and all emoticons having above 68% participant agreement. As
previously mentioned, the scatter plot of the Positive and Negative Affect ratings of these
intentionally valid emoticons, displayed in Figure 12, reflected the unipolar nature of the
participants’ conceptualization of the emotions expressed on the emoticons.
Results for the third hypothesis, that participant ratings would show factorial
validity were inconclusive. The result of the factor analysis done on the affect scores
indicate that the scores are independent of each other and does not appear to lend itself
well to factor analysis.
The fourth hypothesis of the study theorized that the emoticon matrices would
show convergent validity with the PANAS-X, an established self-report measure of
mood. Results of the correlation analysis showed that the two emoticon matrices have
good convergent validity with PANAS-X with statistically significant correlations
between participants’ emoticon Positive and Negative Affect scores and their Basic
Positive Affect subscale score and Basic Negative Affect subscale score on the PANAS-
X. Though both emoticon matrices were significantly correlated with the PANAS-X and
each other, on the Positive Affect dimension, emoticon matrix 1 had a slightly higher
correlation with the PANAS-X Positive Affect subscale than emoticon matrix 2. One
possible explanation for this could be the fact that there were more intentionally valid
emoticons corresponding to mood terms in the PANAS-X Positive Affect subscale in
emoticon matrix 1 than 2.
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Implications
The results of this psychometric study have both theoretical as well as practical
implications. Firstly, results from analyses performed on the data support previous
research findings including the premise that Positive and Negative Affect are orthogonal
dimensions of emotion. 82% of the emoticons in the Positive and Negative Affect
categories were found to be orthogonal. Although this study used participant ratings on
emoticons expressing various mood states, the results obtained in this study were
supported by results prior research obtained with participants rating mood terms and
analysis of facial expression. It can therefore be inferred that the dimensions of Positive
and Negative Affect can also be demonstrated through emoticons.
Another implication of this study pertains to the way the majority of the
participants in this study perceived emotions through the emoticons. While it was
hypothesized that participant affect ratings would generally fall within the two
dimensional space outlined by Watson and Tellegen (1985); the data from this study
suggests that in spite of basic training and familiarization with the concept of a two-
dimensional structure of emotion, internal consistency for the emoticons were low to
moderate and the majority of the participants in this study tended to perceive and rate the
emotions expressed on the emoticons primarily on the continuum of positive versus
negative affect and downplayed the dimension of emotional intensity/arousal. This
finding has implications for how emotion is expressed and perceived through emoticons
and other computer mediated forms of communication. Perhaps in the medium of
computer mediated communication, from which the emoticon emerged, where verbal
communication is often concise, emotions might be thought of in a more elementary,
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dichotomous manner - as either “positive” or “negative.” After all, the first two
emoticons created were happy and sad.
A practical implication of this study lies in the intentional validity of the
emoticons and its convergent validity with the established self-report measure of mood,
the PANAS-X. While the PANAS-X is a verbal measure of mood and the emoticon
matrices were non-verbal measures of mood, the ratings derived from both measures
were significantly correlated, not only on the subscales of Basic Positive Affect and Basic
Negative Affect, but also on ten of the PANAS-X subscale scores. These findings imply
that these emoticon matrices, and the resulting Emoticon Mood Assessment Matrix, are
able to assess and measure affect and mood states as accurately as the PANAS-X, with
the added advantage of this novel measure being very quick to administer, without
compromising its validity. As such, this brings us one step closer to bridging the gap that
exists between mental health professionals and consumers, especially in the domain of
non-verbal mood assessment.
Limitations
In considering the limitations of this study, an area of concern lies in mood
terms used in the tutorial. Given the finding that bilingualism and area of primary
geographical residency were significantly related to tutorial failure, it is a fair
presumption that a feature of the tutorial that may have accounted for this might be the
nature of the words used for the tutorial. Many of the words used as test items for the
tutorial, such as “placid,” “apathetic,” “elated,” and “dull” might have been confusing or
hard to understand since they are not commonly used words. While the purpose of the
tutorial was to train the participants and reduce the probability of having “bad scores” due
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to insufficiently understanding the concepts underlying the study, an unfortunate,
unforeseen consequence was that it made the eventual pool of subject less diverse than
when it started.
Another potential limitation to the present study is the rating method and scale
participants used to rate each emoticon. Given that most individuals intuitively
conceptualize emotions in a categorical, uni-dimensional fashion, as can be seen in
Figures 12 and 13, the two 7-point Likert scales used in this study most likely did not
elicit the full dimensionality of the Positive and Negative Affect ratings as we would
have hoped. The rating method used in this study required participants to rate both
dimensions of the affect (positive/negative and intensity) on one Likert scale. On the
Positive Affect scale, participants rated an emoticon as high in positive affect if they
perceived the emoticon to be high energy and high in positive affect, while an emoticon
low in positive affect would be perceived as low energy and low in positive affect. On
the Negative Affect scale, an emoticon rated low in negative affect should reflect low
distress and aversion and calmness while an emoticon rated as high in negative affect
should reflect high distress and unpleasantness. The study might have better captured
the full range of Positive and Negative Affect reflected on the emoticons if a separate
scale for affect intensity had been added. For Negative Affect, the two Likert scales
would be “Low Distress/Aversion to High Distress/Aversion” and “calm to unpleasant
arousal.” Positive Affect would have two similar scales for rating “Low Energy to High
Energy” and “Low Positive to High Positive.” In addition, reducing the 7-point Likert
scale to a 5-point Likert scale may help with inter-rater reliability. A smaller range may
make the affect rating task less confusing for the participants.
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Future Direction
While the results and findings presented in this study answer many questions
regarding the feasibility of accurately assessing mood states with emoticons, they raise
many more. On one hand, findings demonstrate the ability of emoticons to accurately
portray an array of emotions and the possibility of accurately assessing emotion and
mood states non-verbally through the use of these emoticons. However, results also
indicate that participants in this study had a tendency to conceptualize the emotions
portrayed in the emoticons primarily on the dimension of positive versus negative affect,
and less on the dimension of affect intensity. Is this pattern a consequence of the rating
scales not capturing the full dimensionality of the emotions expressed on the emoticons,
or is it a function of how emotion is perceived through emoticons, as well as other
computer mediated forms of communication? Would Positive and Negative Affect
ratings on mood terms instead of emoticons elicit the same result? Whether these effects
are exclusive to this domain where communication is often reduced to three letter words
such as “lor (laugh out loud), “btw” (by the way), and “afk” (away from keyboard), or is
this bias seen in other forms of communication is a topic that warrants further research.
In addition, given the effects of gender, bilingualism and primary geographic
residency on participants’ pass/fail performance on the tutorial, a potential area of further
research would be to examine the demographic effects on participant’s rating pattern
(how they rated each emoticon, how close to the hypothesized value were they) as well as
how accurately they perceived the emotion expressed by the emotion. Research into
gender differences in emoticon usage found a significant difference in how males and
females use emoticons with males using them to express teasing and sarcasm and females
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using them predominantly to express humor (Wolf, 2000). Further investigation in this
area could explore whether gender differences found in emoticon usage affects emotion
perception from emoticons.
Since Darwin’s examination of the evolutionary function of emotions in 1872,
the field of emotion research has expanded and redefined our conceptualization of
emotion and how it is structured. While research has developed theoretically sound
mood assessment measures, such as the PANAS and the PANAS-X, the majority, if not
all of these measures are verbally based. This study sought to develop a theoretically and
psychometrically sound measurement of emotion and mood states, much like the PANAS
and the PANAS-X, which is non-verbal and can be used in various situations where
verbal communication is limited. Results showing the intentional and convergent validity
of the emoticons are promising and bring us one step closer to developing a theoretically
and psychometrically sound non-verbal assessment of emotions and mood states using
the emoticon.
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